Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-022484 
(43)Date of publication of application : 21.01.2000 



(51)Int.Cl. 




H03H 9/02 
H03B 5/32 
H03H 3/02 
H03H 9/19 






(21)Application number 


10-186674 


(71)Applicant 


SEIKO EPSON CORP 




(22)Dat6 of filing : 


01.07.1998 


(72)Inventor : 


WATANABE KOJl 





(54) PIEZOELECTRIC VIBRATOR, PIEZOELECTRIC OSCILLATOR AND 
MANUFACTURE OF THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric vibrator and a piezoelectric oscillator 
with excellent shock resistance performance and 
where the resistance is suppressed low and no 
complicated manufacture process causing a cost 
increase is required and to provide a method for the 
manufacture of them. 

SOLUTION: A piezoelectric vibration chip 27 is fixed 
and supported to an electrode formed to a support 13 
with silicon-base conductive adhesive 31, 32. The 
silicon-base conductive adhesive 31, 32 are cured by 
increasing the temperature of them and heating them 
at the temperature rising state that the distribution of 
conductive particles contained in the adhesives is 
solidified in a uniform state from preliminary drying to 
a prescribed curing temperature. 
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CLAIMS 



[Claim(s)l 

[Claim ll The piezoelectric transducer which has the piezo-electric oscillating piece by which hxed support was 
carried out with the electric conduction adhesives of a silicon system to the polar zone formed in the base which 
prepared the polar zone in the front face, and this base, and is characterized by to harden by carrying out 
temperature up heating in the state of the temperature up which the distribution of the conductive particle 
which the aforementioned silicon system electric conduction adhesives contain in adhesives from predrying to a 
predetermined curing temperature solidifies in the uniform state, 

[Claim 2l The piezoelectric transducer according to claim I by which temi)erature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by four Centigrade or more almost 
|)er minute from predrying to a predetermined curing temperature. 

[Claim 3l The piezoelectric transducer according to claim J. or 2 by which temperature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by 7.5 Centigrade almost per minute 
from predrying to a predetermined curing temperature. 

[Claim 4] The piezoelectric transducer according to claim 1 to 3 by which all the adhesion sides of the 
aforementioned piezo-electric oscillating piece and the aforementioned base to paste up are constituted from 
aforementioned polar zone. 

[Claim 5l The piezoelectric transducer according to claim 1 to 4 in which the aforementioned polar zone is 
formed with gold or silver. 

[Claim 6] It is the piezoelectric transducer according to claim 1 to 5 which the aforementioned silicon system 
electric conduction adhesives are applied to the field between the aforementioned base and a piezo-electric 
oscillating piece, and is constituted so that it may not be applied to the field where the base of a piezo-electric 
oscillating piece is opposite. 

[Claim 7] As opposed to the base which prepared a predetermined electric conduction pattern and the 
predetermined polar zone in the front face, the integrated circuit by which connection fixation was electrically 
carried out with the electric conduction pattern of the aforementioned base, and the polar zone formed in the 
aforementioned base It has the piezo-electric oscillating piece by which fixed support was carried out with the 
electric conduction adhesives of a silicon system, the aforementioned silicon system electric conduction 
adhesives from predrying to a predetermined curing temperature The piezo oscillator characterized by 
hardening by carrying out temperature up heating in the state of the temperature up which the distribution ot 
the conductive particle contained in adhesives solidifies in the uniform state. 

[Claim 8] The piezo oscillator according to claim 7 by which temperature up heating of the aforementioned 
silicon system electric conduction adhesives is carried out by four Centigrade or more almost per minute from 
predrying to a predetermined curing temperature. 

[Claim 9] The piezo oscillator according to claim 7 or 8 by which temperature up heating of the aforementioned 
silicon system electric conduction adhesives is carried out by 7.5 Centigrade almost per minute from predrying 
to a predetermined curing temperature. 

[Claim 10] The piezo oscillator according to claim 7 to 9 by which all the adhesion sides of the aforementioned 
piezo-electric oscillating piece and the aforementioned base to paste up are constituted from aforementioned 
polar zone. 

[Claim 11] The piezo oscillator according to claim 7 to 10 in which the aforementioned polar zone is formed with 
gold or silver. 

[Claim 12] It is the piezo oscillator according to claim 7 to 11 which the aforementioned silicon system electric 
conduction adhesives are applied to the field between the aforementioned base and a piezo electric oscillating 
piece, and is constituted so that it may not be applied to the field where the base of a piezo-electric oscillating 
piece is opposite. 

[Claim 13] The manufacture method of a piezoelectric transducer characterized by to have the hardening 
process by which temperature up heating is carried out in the state of the temperature up which the 
distribution of the conductive particle which the aforementioned silicon system electric-conduction adhesives 
contain in adhesives from predrying to a predetermined curing temperature solidifies in a uniform state in the 
manufacture method of the piezoelectric transducer equipped with the process which fixes a piezo-electric 
oscillating piece with the electric-conduction adhesives of a silicon system to the polar zone formed in the base 
made from a ceramic. 

[Claim 14] As opposed to the polar zone which formed the supporter made from a ceramic in this base section, 
one, or another object at the base section made from a ceramic by which the electric conduction pattern was 
formed in the front face, and was formed in the supporter made from this ceramic In the manufacture method 
of a piezo oscillator including the process which fixes a piezo-electric oscillating piece with the electric 
conduction adhesives of a silicon system the aforementioned silicon system electric conduction adhesives from 
predrying to a predetermined curing temperature The manufacture method of a piezo oscillator characterized 
by having the hardening process which carries out temperature up heating in the state of the temperature up 
which the distribution of the conductive particle contained in adhesives solidifies in the uniform state. 
DETAILED DESCRIPTION - • 



[Detailed Description of the Inventionl 
[000 ll 

[The technical field to which invention belongs] this invention relates to improvement ot the piezoelectric 
transducer constituted using a piezo electric oscillating piece, and the piezo oscillator which carried this 
piezoelectric transducer. 
[00021 

[Description of the Prior Art! Conventionally, such a piezoelectric transducer is constituted as shown in drawing 
18 . 

[0003] In drawing, the piezoelectric transducer 1 formed the electric conduction pattern 2 in the upper surface 
of the base section 8 made from a ceramic, and is equipped with the susceptor 3 fixed with a silver paste on it. 
Electrodes 7 and 7 are formed in the upper surface of this susceptor 3, and the piezo-electric oscillating piece 4 
is being fixed to the upper surface of a susceptor 3, The external electrodes 6 and 6 are formed in the 
piezo-electric oscillating piece 4. these electrodes 6 and 6 are electrically connected with the above-mentioned 
electric conduction pattern 2 of the base section 8 through the electrodes 7 and 7 of a susceptor 3, and this 
electric conduction pattern 2 is led to the background of the base section 8, and is connected with the exterior. 
And it is closed by putting a cap 5 so that the piezo-electric oscillating piece 4 may be covered from a toj). 
[0004] According to such a piezoelectric transducer 1, by the ability giving predetermined drive current from 
the outside, when the piezo-electric oscillating piece 4 vibrates with peculiar vibration frequency and takes this 
out electrically, the current of predetermined frequency can be acquired. By combining this with a 
predetermined oscdlator circuit, the clock signal of a computer, the reference clock of a clock, etc. can be 
obtained. 

[0005] And the piezo oscillator which combined the oscillator circuit which had the above-mentioned 

piezoelectric transducer integrated is also used widely. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the electric flow, if it is in the above piezoelectric ^ 
transducers 1, since the piezo-electric oscillating piece 4 is held to the base section 8 or a susceptor 3 and it fixes 
the electroconductive glue is used. 

[0007] What becomes with silicon resin, conductive silver dust, and a. solvent as such an electroconductive glue 
is used widely. By using such adhesives, adhesion fixation is performed simply, securing a flow. 
[0008] However, as shown in drawing 19 , various devices are performed, in order that the adhesives of a silicon 
system may obtain a mechanical strength required for a product, since the bond strength is weak as compared 
with other adhesives. 

[0009] For example, the outcrop of the crystal chip which constitutes a piezo-electric oscillating piece is 

enlarged, or the outcrop of the base section is enlarged, and it is made for these outcrops to constitute a part of 

adhesion side by adhesives according to JP,8- 139426, A. According to this, a bond strength can be raised as 

compared with the case where only the polar zone is pasted with the application of adhesives. 

[0010] However, if it does in this way, the area of the polar zone which should be inevitably formed in a 

piezo-electric oscillating piece will become small. For this reason, if drive power becomes small about 

[ O.Olmicro ] with W, the equivalent-series-resistance value (crystal impedance) (henceforth "CI value") of the 

piezo-electric oscillating piece 4 made from crystal will become large, and the crystal oscillating piece 4 will stop 

being able to vibrate easily. That is, there is a fault in which the drive level of a piezoelectric transducer gets 

worse. Therefore, if it is going to raise drive level, with the polar zone narrowed, it will be necessary to thicken 

the electrode layer which forms the polar zone. 

[0011] Here, if it is going to thicken an electrode layer, electrode formation time will become long, expensive 
target material and the source of vacuum evaporationo will be consumed so much, and a manufacturing cost 
will rise. Moreover, when a product is miniaturized, it will be necessary to solve the technical problem of 
another many, such as improvement in the loading precision of a crystal oscillating piece, or the positioning 
accuracy of an adhesion position, and proper quantity management of adhesives. 

[0012] Moreover, in case a crystal oscillating piece is pasted up as an option as indicated by JP,2-75214,A and 
JP,5-25822,U, the high adhesives of not only silicon system electric conduction adhesives but other bond 
strengths are used, and the method of compensating an insufficient bond strength is also considered to be the 
above. However, when two or more kinds of adhesives are used in this way, the part manufacturing process 
becomes complicated and there is a fault which causes elevation of a manufacturing cost from the increase in a 
man day. 

[0013] On the other hand, according to the patent No. 2668585, as shown in drawing 20 , for example It is 
contracting adhesives 9 in the process which applies even to the field of an opposite side in the supporter 3 of 
the piezo electric oscillating piece 4, and adhesives' 9 harden by this, in case the piezo-electric oscillating piece's 
4 is pasted up to the supporter 3 on the base section 8. The flxed end section and the opposite side of the 
piezo-electric oscillating piece 4 are floated, and the attempt which is going to ease stress also occurs as shown 
in the arrow. 

[0014] However, since adhesives 9 will be applied even to the upper surface side of the piezo-electric oscillating 
piece 4 of drawing 20 in this case, the product size becomes thick and serves as small [ of a proddtrt ], and an 



obstad'e of thin-shape- izing. 

[0015] Moreover, configurations, such as a supporter, are devised and a device which raises a bond strength is 
also tried so that the amount of the adhesives to apply may be made [ many ] unlike these and adhesives may 
not short-circuit electrodes in that case. There are JP,4-119126,U. JP,7-74576,A, JP. 7-240653, A. JR5-48369,A, 
etc. in this kind of technology It is made to miss these adhesives in this, so that Slots 3b and 3b may be formed 
in the upper surface of a susceptor 3. the side slots 3a and 3a may be Formed further and the adhesives applied 
so much may not short-circuit electrodes 6 and 6 as JP,5-48369.A shows to drawintr 21 . 

[0016] However, in order [ these ] to miss adhesives. when a slot etc. is formed like, stress concentration tends 
to hapi)en structurally and the portion has risk of the rapid temi)erature rise in the case of closure breaking. 
[00171 It aims at offering the piezoelectric transducers and piezo oscillators which do not need a complicated 
manufacturing process which causes elevation of cost and these manufacture methods while this invention was 
made in order to solve an above-mentioned technical problem, it is excellent in shock-proof ability and moreover 
holds down resistance low. 
[0018J 

[Means for Solving the Probleml For this reason, the piezoelectric transducer of invention of a claim 1 has the 
piezo-electric oscillating piece by which fixed support was carried out with the electric conduction adhesives of a 
silicon system to the supporter which prepared the polar zone in the front face, and the polar zone formed in 
this supporter, and is hardened by carrying out temperature up heating in the state of the temperature up 
which the distribution of the conductive particle which the aforementioned silicon system electric conduction 
adhesives contain in adhesives from predrying to a predetermined curing temperature solidifies in the uniform 
state. 

[0019] According to the composition of a claim I, temperature up heating of the distribution of the conductive 
particle which the electric conduction adhesives of the silicon system which pastes up a supporter and a 
piezo-electric oscillating piece contain in adhesives from predrying to a predetermined curing temperature is 
carried out in the state of the temperature up solidified in the uniform state. Here, this invention person etc. 
found out that the heating up time and resistance for hardening of the electric conduction adhesives of a silicon 
system had the next relation. 

[0020] When silicon system electric conduction adhesives were distributed unevenly and the conductive particle 
which adhesives contain, for example, silver dust, and silicon resin hardened them in the process of hardening, 
the thing [ state / rough / that is, ] which silver dust rises in the part of a low state, and resistance rises 

/ density / became clear. That is, in the process of hardening, silicon resin contracts silicon system electric 
conduction adhesives with evaporation of a solvent. In the process of this contraction, silicon resin carries out 
the operation which brings in a conductive particle in the contraction direction. For this reason, if the setting 
time is comparatively long, it will concentrate near the center of adhesives and a conductive particle will be 
solidified in the densities of a surrounding resin, or the state where it waited. 

[0021] Then, the hardening heating up time of silicon system electric conduction adhesives is measured 
beforehand, and it is made to harden by such heating up time so that there may be no such thing. Thereby, 
while suppressing elevation of resistance, a required bond strength is obtained. 

[0022] According to invention of a claim 2, in the composition of a claim 1, it constitutes so that temperature up 
heating of the aforementioned silicon system electric conduction adhesives may be carried out by four 
Centigrade or more almost per minute from predrying to a predetermined curing temperature. 
[0023] in order to acquire the effect of a claim 1 according to the composition of a claim 2, the heating up time 
checked [ person / this invention ] is 4 or more degree of Centigrade almost per minute to a desirable curing 
temperature predetermined from predrying 

[0024] According to invention of a claim 3, in the composition of claims 1 or 2, it constitutes so that temperature 
up heating of the aforementioned silicon system electric conduction adhesives may be carried out by 7.5 
Centigrade almost per minute from predrying to a predetermined curing temperature. 

[0025] in order to acquire the effect of a claim 1 according to the composition of a claim 3, a heating up time 
applicable to the various quality of an adhesion facing is Centigrade 7.5 degree almost per minute to a desirable 
curing temperature predetermined from predrying 

[0026] Moreover, according to invention of a claim 4, in the composition of a claim 1 or either of 3, all the 
adhesion sides of the aforementioned piezo-electric oscillating piece and the aforementioned supporter to paste 
up consist of aforementioned polar zone. 

[0027] According to the composition of a claim 4, bond strength sufficient also as a field in which the electrode is 
formed in the whole of the adhesion side by stiffening silicon system electric conduction adhesives on condition 
that a claim 1 or 3 is obtained. Moreover, for this reason, resistance cannot be unnecessarily raised from a bird 
clapper as it is unnecessary to narrow the polar zone superfluously, and resistance can be held down sufficiently 
low. 

[0028] According to invention of a claim 5, in a claim 1 or the composition of 4, the aforementioned polar zone is 
formed with gold or silver. 

[0029] According to the composition of a claim 5, compared with other materials, resistance can be held down 
low, and efficient equipment can consist of using the polar zone as gold (Au) or silver (Ag). a programming rate 
[ in / a hardening process / as shown in drawint^r 22 here / in silicon system electric conduction adhesives ] " 



usual i^onditions like Centigrade 2 or about 3 times per minute - setting a relation with the quality of the 
material of an adhesion side - hardening reaction time ■• things - ** In this case, since a hardening heating up 
time can be stiffened in short time also to the adhesion side which becomes with gold (Au) or silver (Ag) by 
considering as the conditions of a claim 1 or either of 4 unlike drawing 22 , adhesives harden unevenly also as 
such an adhesion side, and resistance is not raised. 

[0030] Moreover, it is constituted so that the aforementioned silicon system electric conduction adhesives may 
be applied to the field between the aforementioned base and a piezo-electric oscillating piece and invention of a 
claim 6 may not be applied to the field where the base of a piezo-electric oscillating piece is opposite in a claim 1 
or the composition of 5. 

[0031] Moreover the base section by which the electric conduction pattern was formed in the front face if it was 
in invention of a claim 7, As opposed to the supporter which has been arranged on this base section and 
prepared the i)olar zone in the front face, and the i)olar zone formed in the aforementioned supporter It has the 
piezo-electric oscillating |)iece by which fixed support was carried out with the electric conduction adhesives of a 
silicon system, and the integrated circuit electrically connected with the electric conduction pattern of the 
aforementioned base section, the aforementioned silicon system electric conduction adhesives from i)redrying to 
a predetermined curing temperature It is the piezo oscillator hardened by carrying out temperature up heating 
in the state of the temperature up which the distribution of the conductive part icle contained in adhesives 
solidifies in the uniform state. 

[0032] According to the composition of a claim 7, it becomes possible to give sufficient bond strength, without 
raising resistance about the electric conduction adhesives of a silicon system by the same principle as the case 
of a claim 1. 

[0033] According to invention of a claim 8, in the composition of a claim 7, temperature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by four Centigrade or more almost 
per minute from predrying to a predetermined curing temperature. 

[0034] According to invention of a claim 9, in the composition of claims 7 or 8, temperature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by 7.5 Centigrade almost per minute 
from predrying to a predetermined curing temperature. 

[0035] According to invention of a claim 10, in a claim 7 or the composition of 9, all the adhesion sides of the 
aforementioned piezo-electric oscillating piece and the aforementioned supporter to paste up consist of 
aforementioned polar zone. 

[0036] According to invention of a claim 11, in a claim 7 or the composition of 10, the aforementioned jointing is 
formed with gold or silver. 

[0037] According to invention of a claim 12, the aforementioned silicon system electric conduction adhesives are 
applied to the field between the aforementioned base and a piezo-electric oscillating piece, and the base of a 
piezo electric oscillating piece is a piezo oscillator constituted so that it may not be applied to an opposite field. 
[0038] According to invention of a claim 13, in the manufacture method of a piezoelectric transducer equipped 
with the process which fixes a piezo electric oscillating piece with the electric conduction adhesives of a silicon 
system, the distribution of the conductive particle which the aforementioned silicon system electric conduction 
adhesives contain in adhesives from predrying to a predetermined curing temperature is equipped with the 
hardening process by which temperature up heating is carried out in the state of the temperature up solidified 
in the uniform state to the polar zone formed in the supporter made from a ceramic. 

[0039] According to the composition of a claim 13, the piezoelectric transducer equipped with the operation by 
the claim 1 can be manufactured suitably 

[0040] As opposed to the polar zone which according to invention of a claim 14 formed the supporter made from 
a ceramic in this base section, one, or another object at the base section made from a ceramic by which the 
electric conduction pattern was formed in the front face, and was formed in the supporter made from this 
ceramic In the manufacture method of a piezo oscillator equipped with the process which fixes a piezo-electric 
oscillating piece with the electric conduction adhesives of a silicon system the aforementioned silicon system 
electric conduction adhesives from predrying to a predetermined curing temperature In the state of the 
temperature up solidified in the uniform state, the distribution of the conductive particle contained in 
adhesives is equipped with the hardening process which carries out temperature up heating, 
[0041] According to the composition of a claim 14, the piezo oscillator equipped with the operation by the claim 
6 can be manufactured suitably. 
[0042] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained, 
referring to a drawing. 

[0043] Drawling 1 or drawing 12 shows the manufacture process of the piezo oscillator concerning the operation 
gestalt of this invention, by explaining the process one by one, is united and explains the composition. 
[0044] For drawing 1 , the plan of the first process and drawing 2 are [ a bottom plan view and drawing 4 of the 
A- A cross section and drawing 3 ] the right lateral views of drawing 1 . 

[0045] In these drawings, on the base section 11 which is a plate made from a ceramic, the supporter material 
12, 13, and 14 made from a ceramic carried out the laminating, and fixed one by one, and the metal seal ring 15 
has fixed by silver soldering in the periphery section of the supporter material 14 further. The whele lower unit 



of a pirao- electric radiator is called base 40 here, and suppose this base 40 that the whole thing which carried 
out the laminating of the supporter material 12, 13, and 14, and fixed on the above-mentioned base section 11 is 
put. And although this base 40 fixed the supporter material of above another objects in the base section 11, it 
may Form the whole with the ceramic material of the base section 11 and one etc., without using others and 
supporter material. 

[00461 The electric conduction pattern 16 with which the integrated circuit later mentioned near [ the ] a center 
is laid and fixed is formed in the upper surface of the base section 11 as shown in drawing 1 . The electric 
conduction pattern of this operation gestalt makes electric resistance small, and is formed with the gold (Au) 
which cannot do an oxide film easily. Si)ecifically, the tungsten was printed upwards, electrolysis plating of the 
nickel (nickel) is carried out, further, in 0.5 or thickness of 1.27 micrometers, electrolysis plating is carried out 
and gold is constituted. Here, nickel plating is performed for increasing a golden bond strength. Moreover, 
although corrosion resistance falls a little rather than gold, you may form an electric conduction pattern with 
silver (Ag) for the same reason as gold. 

l0047l The electric conduction pattern 21 is formed in the background of the base section 11. and it connects 
with the exterior at it as shown in drawing 3 . 

[0048J As shown in drawing 2 . the supporter material 12 which fixes on the base section 11 is made into a 
configuration which forms the space Si of a size in which the integrated circuit mentioned later inside can be 
held. The electric conduction patterns 17 and 18 with which wirebonding of the end-connection child of the 
above-mentioned integrated circuit should be carried out are formed in the upper surface of this supporter 
material 12. Moreover, the supporter material 13 is made into the configuration which forms space S2 in the 
interior. In drawing of this supporter material 13, as shown in drawing 1 , the polar zone 19 and 20 formed by 
the electric conduction pattern by gold plate etc. is formed in the right-hand side upper surface. Furthermore, 
the supporter material 14 is made into a configuration which forms space S3 inside, and the above-mentioned 
seal ring 15 has fixed in the periphery section of the upper surface of this supporter material 14. 
[0049] Next, as shown in drawing 5 and drawing 6 , an integrated circuit 23 is fixed by die bonding etc. with 
adhesives 26 on the electric conduction pattern 16 of the base section 11. The integrated circuit 23 is held in 
space Si as shown in drawing 6 . 

[0050] Subsequently, wirebonding of each electric conduction patterns 17 and 18 which correspond with the 
end-connection child 25 of an integrated circuit 23 is carried out to drawing 7 and drawing 8 by the gold streak 
24, and it connects with them electrically as shown. The connected gold streak 24 is held in space S2 as 
illustrated. 

[0051] Next, as shown in drawing 9 and drawing 10 , a piezo-electric oscillating piece is fixed to the supporter 
material 13. In this case, the piezo-electric oscillating piece consists of crystal oscillating pieces 27 using crystal. 
An electrode 28 and an electrode 29 as shown in drawing 9 are beforehand formed in this crystal oscillating 
piece 27 of vacuum evaporationo etc. In drawing 9 , in the edge of the cross direction of the crystal oscillating 
piece 27, it turns and each electrodes 28 and 29 are formed so that a background may be followed. That is, in 
drawing 10 , it is continuously formed so that it may expose to the right end subordinate side of the crystal 
oscillating piece 27. 

[0052] And as shown in drawing 9 and drawing 10 , as the silicon system electric conduction binders 31 and 32 
are applied on each polar zone 19 and 20 of the supporter material 13 and the crystal oscillating piece 27 is laid 
on it, the silicon system electric conduction binders 31 and 32 are stiffened, and it fixes. Therefore, all the 
adhesion sides of the supporter material 13 and the crystal oscillating piece 27 are polar zone. in this case. 
[00531 Moreover, it can avoid applying the silicon system electric conduction binders 31 and 32 to the upper 
surface of the crystal oscillating piece 27 which is the field of an opposite side in the supporter material 13 
preferably. By considering as such structure, thickness of a product can be made thin. And since the amount of 
the adhesives to be used can be lessened, it can prevent changing the property of a piezoelectric transducer by 
the gas which occurs from adhesives. 

[0054] Here, FA-730 of FUJIKURA KASEI CO., LTD. were used for the silicon system electric conduction 
binders 31 and 32. These adhesives consist of silver dust of an unfixed configuration, and silicon resin and an 
aromatic system hydrocarbon system solvent as a conductive particle, and the composition is a weight ratio and 
is 17.7% of silicon resin, 71.0% of silver dust, and 11.3% of solvents. 

[0055] Moreover, a silicon system electric conduction binder can use suitably 3303 made from other, for example 
incorporated company, three bond [ above ], and the TSE3212 grade of Toshiba Silicone, 

[0056] Dryness and hardening of the silicon system electric conduction binders 31 and 32 were performed in the 
process shown in drawing 13 using the belt fvirnace. First, as predrying, the temperature up of the ambient 
temperature is carried out to 65-degree Centigrade, at 65*degree Centigrade or 75 degrees, heating is carried 
out for about 20 minutes (plus 5-minute minus 0 minute), and a solvent is volatilized enough. Next, a 
temperature up is carried out to 190 or less degrees 180 degrees or more at the temperature up speed for 
/7.5 degree Centigrade, and heating was carried out for about 60 minutes (plus 5-minute minus 0 minute), and 
it was made to have considered belt speed as a part for about 9mm/, and to harden. 
[0057] This hardening process is important especially in this operation gestalt. Silicon system electric 
conduction adhesives can do the conditions which a conductive particle hardens in the state of existing in 
homogeneity mostly, in silicon resin because it is contingent [ on a fixed heating up time ] to a eurtng 



tempernture af4:er above-mentioned predrying. While being able to obtain the suitable flow performance by this, 
when a mechanical strength equalized, it became clear that a sufficiently strong bond strength is obtained. 
[00581 Moreover, bond strength sufficient as an adhesion side, by adopting such a hardening process when the 
polar zone is used as mentioned above is obtained. That is, polar zone 19 and 20 is based on gold or silver as 
mentioned above, and plating processing is carried out. It'adhesives Uke this operation gestalt are used only on 
condition that usual when such an electrode side is made into an adhesion side, as drawjn.gj22 explained, the 
reaction time in an interlace will become comparatively long. And if a hardening reaction takes a long time, a 
conductive particle will be led to the center of adhesives and density will become thin in an interface. However, 
since the process stiffened in the above short heating up times was established after predrying. a hardening 
reaction rate can bo brought forward at the hardening process of this operation gestalt also as an adhesion side, 
and it can be made to harden the above electrode sides, after the conductive particle has existed uniformly in 
silicon rosin. It is |)ossible to obtain bond strength sufficient with a small amount of adhesives, without taking 
the structure where the means which misses fluids, such as a slot, to a supporter is formed like before, and the 
short circuit of polar zone 19 and 20 is avoided by this. And flow performance sufficient by using all adhesion 
sides as an electrode can be obtained, and it is possible to lower resistance enough from a good thing in respect 
of the electrode of gold or silver especially And like before, the part and |)olar zone which do not form the means 
of the slot on the supporter etc. can secure sufficient area, and can obtain the flow function which was excellent 
also in this point. Moreover, since external force etc. has not established the structurally weak part which 
carries out stress concentration in a hoe ****** case in order not to form the means of a slot etc. in supporter 
material, a product strong against the part structure target is obtained. Moreover, a product with the small size 
of the part cross direction is obtained by not forming the means of a slot etc. in supporter material in this way 
Here, as a result of this invention person's etc. trying the heating up time after this predrying variously, when 
obtaining sufficient low resistance and a sufficient bond strength, it was checked per minute as a heating up 
time (programming rate) that four Centigrade or more is required in the range of dispersion on the quality of a 
silicon system electric conduction binder. Moreover, especially as this heating up time, it was five Centigrade or 
more per minute, and in the effect, it could consider as the range of the tolerance which is satisfactory 
practically and the result most stabilized in 7.5 Centigrade per minute was obtained. In addition, although the 
earlier one is desirable, the temperature up speed of ten or less Centigrade is suitable [ from the present 
technical restrictions ] about the programming rate, per minute as an upper limit. 

[0059] Next, as it heats by 200-degree Centigrade for about 2 hours, the crystal oscillating piece 27 is aged and 
it is shown in drawing 11 and drawing 12 , it closes by stationing and carrying out the seam welding of the cap 
35 made from covar who performed nickel plating beforehand on a seal ring 15, and a piezo oscillator 10 is 
completed. 

[00601 Drawing 14 is the outline cross section showing the operation gestalt of the piezoelectric transducer of 
this invention, and since the part which attached the same sign as having used it in explanation of the 
above-mentioned piezo oscillator 10 is the almost same composition, the overlapping explanation is omitted and 
is hereafter explained focusing on difference. 

[0061] In drawing, as the piezoelectric transducer 50 has the piezo-electric oscillating piece 27 fixed to the 
supporter material 13 and 14 and this supporter material 14 made from the ceramic which fixed one by one on 
the base section 11 which becomes by the substrate made from a ceramic, and this base section 11 and covers 
this piezo-electric oscillating piece 27, through the seal ring 15, it stations a cap 35, closes and is formed on the 
supporter material 13. 

[0062] And the supporter 13 and the piezo-electric oscillating piece 27 are pasted up with the ceramic system 
electric conduction adhesives 31 and 32 according to the same process as the piezo oscillator 10 mentioned 
above. 

[0063] Thereby also in this piezoelectric transducer 50, the completely same effect as the piezo oscillator 10 
mentioned above can be acquired. 

[0064] In addition, the supporter material 13 and 14 may be constituted by the base section 11 and one by the 
same material. 

[0065] About the piezoelectric transducer 50 constituted accoirding to each above-mentioned operation gestalt, 
in order to check the resistance, the result which measured CI value is shown in drawing 15 . 
[0066] Using the terminal electrode of the end face of the base section 11, drawling 15 impresses drive current, 
changes the power from O.OlmicroW to lOOmicroW, measures CI value of 41 places, and shows deltaCI which 
becomes drawing 15 (a) at the CI maximum minus CI minimum value about a maximum CI value at drawing 

15 (b). In the case of the piezoelectric transducer 50 manufactured by the above-mentioned method, the thing of 
low resistance was able to be obtained enough, 

[0067] Moreover, drawing 16 and drawing 17 performed the drop test for investigating the shock resistance 
about the piezoelectric transducer 50 constituted according to the above-mentioned operation gestalt. Drawing 

16 measured CI value before fall, and CI value after fall in each fall height of a horizontal axis, sample each was 
asked for the difference and CI value was measured with lOOmicroW drive current. Drawing 17 measures how 
much after the frequency of the product before fall falling, it changed in each fall height of a horizontal axis. 
[0068] Thus, in the piezoelectric transducer 50 by this operation gestalt, it has the shock resistance excellent 
not only in the mechanical strength but the performance side about shock resistance. - - 



[0069] In addition, the property about the above-mentioned piezoelectric transducer 50 cannot be 

overemphasized by the same thing in a piezo oscillator 10, 

[0070] 

[Effect of the Invention] As exi^lained above, while according to invention of a claim 1 and a claim 7 excelling in 
shock-proof ability and holding down resistance low moreover, the piezoelectric transducer and piezo oscillator 
which do not need a complicated manufacturing process which causes elevation of cost can be offered, 
respectively. 

[0071] the conditions that it is desirable respectively in order to acquire the effect of a claim 1 and a claim 7 
according to invention of a claim 2 and a claim 8 can be offered, and according to invention of a claim 3 and a 
claim 9. in order to acquire the effect which are a claim 1 and a claim 7. still more desirable conditions can be 
offered 

[00721 According to invention of a claim 4 and a claim 10. in addiljon to the effect of a claim 1 or a claim 6, a 
piezoelectric transducer or a piezo oscillator excellent in the How performance can be offered, without si)oiling a 
bond strength. 

[00731 According to invention of a claim 5 and a claim 11. in addition to the effect of a claim 1 or a claim 6. a 
piezoelectric transducer or a i)iezo oscillator excellent in the low flow performance of resistance can be offered, 
without spoiling a bond strength. 

[0074] According to invention of a claim 6 and a claim 12. since there are no adhesives on a piezo-electric 
oscillating piece, a piezoelectric transducer or a i)iezo oscillator with the thin part thickness can be offered. 
[0075] While according to invention of a claim 11 and a claim 12 being able to obtain sufficient bond strength 
and holding down resistance low moreover, the manufacture method of of the piezoelectric transducer and piezo 
oscillator which do not need a complicated manufacturing process which causes elevation of cost can be offered, 
respectively. 

TECHNICAL FIELD 



[The technical field to which invention belongs! this invention relates to improvement of the piezoelectric 
transducer constituted using a piezo-electric oscillating piece, and the piezo oscillator which carried this 
piezoelectric transducer. 

PRIOR ART 



[Description of the Prior Art] Conventionally such a piezoelectric transducer is constituted as shown in d rawing 
18. 

[0003] In drawing, the piezoelectric transducer 1 formed the electric conduction pattern 2 in the upper surface 
of the base section 8 made from a ceramic, and is equipped with the susceptor 3 fixed with a silver paste on it. 
Electrodes 7 and 7 are formed in the upper surface of this susceptor 3, and the piezo-electric oscillating piece 4 
is being fixed to the upper surface of a susceptor 3, The external electrodes 6 and 6 are formed in the 
piezo electric oscillating piece 4, these electrodes 6 and 6 are electrically connected with the above-mentioned 
electric conduction pattern 2 of the base section 8 through the electrodes 7 and 7 of a susceptor 3, and this 
electric conduction pattern 2 is led to the background of the base section 8, and is connected with the exterior. 
And it is closed by putting a cap 5 so that the piezo-electric oscillating piece 4 may be covered from a top. 
[0004] According to such a piezoelectric transducer 1, by the ability giving predetermined drive current from 
the outside, when the piezo-electric oscillating piece 4 vibrates with peculiar vibration frequency and takes this 
out electrically the current of predetermined frequency can be acquired. By combining this with a 
predetermined oscillator circuit, the clock signal of a comi)uter, the reference clock of a clock, etc. can be 
obtained. 

[0005] And the piezo oscdlator which combined the oscillator circuit which had the above-mentioned 
piezoelectric transducer integrated is also used widely. 

EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, while according to invention of a claim 1 and a claim 7 excelling in 
shock-proof ability and holding down resistance low moreover, the piezoelectric transducer and piezo oscillator 
which do not need a complicated manufacturing process which causes the rise of cost can be offered, 
respectively, 

[0071] the conditions that it is desirable respectively in order to acquire the effect of a claim 1 and a claim 7 
according to invention of a claim 2 and a claim 8 can be offered, and according to invention of a claim 3 and a 
claim 9, in order to acquire the effect which are a claim 1 and a claim 7, still more desirable conditions can be 
offered 

[0072] According to invention of a claim 4 and a claim 10, in addition to the effect of a claim 1 or a claim 6, a 
piezoelectric transducer or a piezo oscillator excellent in the flow performance can be offered, without spoiling a 
bond strength. - 



[0073] According to invention of a claim 5 and a claim 11, in addition to the effect of a claim 1 or a claim 6, a 
piezoelectric transducer or a piezo oscillator excellent in the low flow performance of resistance can be offered, 
without spoiling a bond strength. 

[0074] According to invention of a claim 6 and a claim 12, since there are no adhesives on a piezo-electric 
oscillating piece, a piezoelectric transducer or a piezo oscillator with the thin part thickness can be offered. 
f0075l While according to invention of a claim 11 and a claim 12 being able to obtain sufficient bond strength 
and holding down resistance low moreover, the manufacture method of of the piezoelectric transducer and piezo 
oscillator which do not need a complicated manufacturing process which causes the rise of cost can be offered, 
respectively. 



TECl lNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way. in the electric flow, if it is in the above piezoelectric 
transducers 1, since the piezo-electric oscillating |)iece 4 is held to the base section 8 or a susceptor 3 and it fixes 
the electroconductive glue is used. 

[0007] What becomes with siUcon resin, conductive silver dust, and a solvent as such an electroconductive glue 
is used widely. By using such adhesives, adhesion fixation is performed simply, securing a flow. 
[0008] However, as shown in drawing 19 , various devices are performed, in order that the adhesives of a silicon 
system may obtain a mechanical strength required for a product, since the bond strength is weak as compared 
with other adhesives. 

[0009] For example, the outcrop of the crystal chip which constitutes a piezo-electric oscillating piece is 
enlarged, or the outcrop of the base section is enlarged, and it is made for these outcrops to constitute a part ol 
adhesion side by adhesives according to JP,8- 139426, A. According to this, a bond strength can be raised as 
compared with the case where only the polar zone is pasted with the application of adhesives. 
[00 10] However, if it does in this way the area of the polar zone which should be inevitably formed in a 
l)iezo-electric oscillating piece will become small. For this reason, if drive power becomes small about 
[ O.Olmicro ] with W, the equivalent-series-resistance value (crystal impedance) (henceforth "CI value") of the 
piezo-electric oscillating piece 4 made from crystal will become large, and the crystal oscillating piece 4 will stop 
being able to vibrate easily. That is, there is a fault in which the drive level of a piezoelectric transducer gets 
worse. Therefore, if it is going to raise drive level, with the polar zone narrowed, it will be necessary to thicken 
the electrode layer which forms the polar zone. 

[OOll] Here, if it is going to thicken an electrode layer, electrode formation time will become long, expensive 
target material and the source of vacuum evaporationo will be consumed so much, and a manufacturing cost 
will rise. Moreover, when a product is miniaturized, it will be necessary to solve the technical problem ol 
another many, such as improvement in the loading precision of a crystal oscillating piece, or the positioning 
accuracy of an adhesion position, and proper quantity management of adhesives. 

[0012] Moreover, in case a crystal oscillating piece is pasted up as an option as indicated by JP, 2-75214, A and 
JP,5-25822,U, the high adhesives of not only silicon system electric conduction adhesives but other bond 
strengths are used, and the method of compensating an insufficient bond strength is also considered to be the 
above. However, when two or more kinds of adhesives are used in this way the part manufacturing process 
becomes complicated and there is a fault which causes elevation of a manufacturing cost from the increase in a 
man day. 

[0013] On the other hand, according to the patent No, 2668585, as shown in drawing 20 , for example It is 
contracting adhesives 9 in the process which applies even to the field of an opposite side in the supporter 3 of 
the piezo-electric oscillating piece 4, and adhesives' 9 harden by this, in case the piezo-electric oscillating piece's 
4 is pasted up to the supporter 3 on the base section 8. The fixed-end section and the opposite side of the 
piezo-electric oscillating piece 4 are floated, and the attempt which is going to ease stress also occurs as shown 
in the arrow. 

[0014] However, since adhesives 9 will be applied even to the upper surface side of the piezo-electric oscillating 
piece 4 of drawing 20 in this case, the product size becomes thick and serves as small [ of a product ], and an 
obstacle of thin shape izing. 

[0015] Moreover, configurations, such as a supporter, are devised and a device which raises a bond strength is 
also tried so that the amount of the adhesives to apply may be made [ many ] unlike these and adhesives may 
not short-circuit electrodes in that case. There are JP,4119126,U, JP,7-74576,A, JP, 7-240653, A, JP, 5-48369, A, 
etc. in this kind of technology. It is made to miss these adhesives in this, so that Slots 3b and 3b may be formed 
in the upper surface of a susceptor 3, the side slots 3a and 3a may be formed further and the adhesives applied 
so much may not short-circuit electrodes 6 and 6 as JP, 5-48369, A shows to drawing 21 . 

[0016] However, in order [ these ] to miss adhesives, when a slot etc. is formed like, stress concentration tends 
to happen structurally and the portion has risk of the rapid temperature rise in the case of closure breaking. 
[0017] It aims at offering the piezoelectric transducers and piezo oscillators which do not need a complicated 
manufacturing process which causes elevation of cost, and these manufacture methods while thrs*tnvention was 



made in'order tO solve an above-mentioned technical problem, it is excellent in shock-proof ability and moreover 
holds down resistance low. 



MEANS 

[Means lor Solving the Problem] For this reason, the piezoelectric transducer of invention of a claim 1 has the 
piezo-electric oscillating i)iece by which fixed support was carried out with the electric conduction adhesives of a 
silicon system to the supporter which prepared the polar zone in the front face, and the polar zone formed in 
this supporter, and is hardened by carrying out temperature up heating in the state of the temperature up 
which the distribution of the conductive particle which t he aforementioned silicon system electric conduction 
adhesives contain in adhesives from predrying to a predetermined curing temperature solidifies in the uniform 

state. . u 1 • 

[0019] According to the comi)osit:ion of a claim L temperature up heating of the distribution ot the conductive 
particle which the electric conduction adhesives of the silicon system which pastes up a supi)orter and a 
piezo-electric oscillating piece contain in adhesives from predrying to a predetermined curing t;emperature is 
carried out in the state of the temperature up solidified in the uniform state. Here, this invention person etc. 
found out t;hat t,he heating up time and resistance for hardening of the electric conduction adhesives of a silicon 
system had the next relation. 

[0020J In the process of hardening, when the conductive particle which adhesives contain, for example, silver 
dust, and silicon resin were distributed unevenly and hardened, that resistance rises in the part of the state 
where silver dust is low, a rough ******** state, i.e., density made silicon system electric conduction adhesives 
clear. That is, in the process of hardening, silicon resin contracts silicon system electric conduction adhesives 
with evaporation of a solvent. In the process of this contraction, silicon resin carries out the operation which 
brings in a conductive particle in the contraction direction. For this reason, if the setting time is comparatively 
long, it will concentrate near the center of adhesives and a conductive particle will be sohdified in the densities 
of a surrounding resin, or the state where it waited. 

[0021] Then, the hardening heating up time of silicon system electric conduction adhesives is measured 
beforehand, and it is made to harden by such heating up time so that there may be no such thing. Thereby 
while suppressing the rise of resistance, a required bond strength is obtained. 

[0022] According to invention of a claim 2, in the composition of a claim 1, it constitutes so that temperature up 
heating of the aforementioned silicon system electric conduction adhesives may be carried out by four 
Centigrade or more almost per minute from predrying to a predetermined curing temperature. 
[0023] in order to acquire the effect of a claim 1 according to the composition of a claim 2, the heating up time 
checked [ person / this invention ] is 4 or more degree of Centigrade almost per minute to a desirable curing 
temperature predetermined from predrying 

[0024] According to invention of a claim 3, in the composition of claims 1 or 2, it constitutes so that temperature 
up heating of the aforementioned silicon system electric conduction adhesives may be carried out by 7.5 
Centigrade almost per minute from predrying to a predetermined curing temperature. 

[0025] in order to acquire the effect of a claim 1 according to the composition of a claim 3, a heating up time 
applicable to the various quaUty of an adhesion facing is Centigrade 7.5 degree almost per minute to a desirable 
curing temperature predetermined from predrying 

[0026] Moreover, according to invention of a claim 4, in the composition of a claim 1 or either of 3, all the 
adhesion sides of the aforementioned piezo electric oscillating piece and the aforementioned supporter to paste 
up consist of aforementioned polar zone. 

[0027] According to the composition of a claim 4, bond strength sufficient also as a field in which the electrode is 
formed in the whole of the adhesion side by stiffening silicon system electric conduction adhesives on condition 
that a claim 1 or 3 is obtained. Moreover, for this reason, resistance cannot be unnecessarily raised from a bird 
clapper as it is unnecessary to narrow the polar zone superfluously and resistance can be held down sufficiently 
low. 

[0028] According to invention of a claim 5, in a claim 1 or the composition of 4, the aforementioned polar zone is 
formed with gold or silver. 

[0029] According to the composition of a claim 5, compared with other materials, resistance can be held down 
low, and efficient equipment can consist of using the polar zone as gold (Au) or silver (Ag). a programming rate 
[ in / a hardening process / as shown in drawinir 22 here / in silicon system electric conduction adhesives ] 
usual conditions like Centigrade 2 or about 3 times per minute - setting - a relation with the quality of the 
material of an adhesion side hardening reaction time - things - ** In this case, since a hardening heating up 
time can be stiffened in short time also to the adhesion side which becomes with gold (Au) or silver (Ag) by 
considering as the conditions of a claim 1 or either of 4 unlike drawing 22 , adhesives harden unevenly also as 
such an adhesion side, and resistance is not raised. 

[0030] Moreover, it is constituted so that the aforementioned silicon system electric conduction adhesives may 
be applied to the field between the aforementioned base and a piezo electric oscillating piece andrnvention of a 



claim G may not^be applied to the field where the base of a piezo-electric oscillating piece is opposite in a claim 1 
or the composition of 5. 

[0031] Moreover, the base section by which the electric conduction pattern was formed in the front face if it was 
in invention of a claim 7, As opposed to the supporter which has been arranged on this base section and 
prepared the polar zone in the front face, and the polar zone formed in the aforementioned supporter It has the 
piezo-electric oscillating piece by which fixed support was carried out with the electric conduction adhesives of a 
silicon system, and the integrated circuit electrically connected with the electric conduction pattern of the 
aforementioned base section, the aforementioned silicon system electric conduction adhesives from predrying to 
a predetermined curing temperature It is the piezo oscillator hardened by carrying out temperature up heating 
in the state of the tem()erature uj) which the distribution of the conductive particle contained in adhesives 
solidifies in the uniform state. 

[00321 According to the composition of a claim 7, it becomes possible to give sufficient bond strength, without 
raising resistance about the electric conduction adhesives of a silicon system by the same principle as the case 
of a claim 1. 

[00331 According to invention of a claim 8, in the composition of a claim 7, temperature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by four Centigrade or more almost 
per minute from predrying to a predetermined curing temperature. 

[00341 According to invention of a claim 9, in the composition of claims 7 or 8, temperature up heating of the 
aforementioned silicon system electric conduction adhesives is carried out by 7.5 Centigrade almost per minute 
from i)redrying to a predetermined curing temperature. 

[0035] According to invention of a claim 10. in a claim 7 or the composition of 9, all the adhesion sides of the 
aforementioned piezo-electric oscillating piece and the aforementioned supporter to paste up consist of 
aforementioned polar zone. 

[0036] According to invention of a claim 11, in a claim 7 or the composition of 10, the aforementioned jointing is 
formed with gold or silver. 

[0037] According to invention of a claim 12, the aforementioned silicon system electric conduction adhesives are 
applied to the field between the aforementioned base and a piezo-electric oscillating piece, and the base of a 
piezo-electric oscillating piece is a piezo oscillator constituted so that it may not be applied to an opposite field. 
[0038] According to invention of a claim 13, in the manufacture method of a piezoelectric transducer equipped 
with the process which fixes a piezo-electric oscillating piece with the electric conduction adhesives of a silicon 
system, the distribution of the conductive particle which the aforementioned silicon system electric conduction 
adhesives contain in adhesives from predrying to a predetermined curing temperature is equipped with the^ 
hardening process by which temperature up heating is carried out in the state of the temperature up solidified 
in the uniform state to the polar zone formed in the supporter made from a ceramic. 

[0039] According to the composition of a claim 13, the piezoelectric transducer equipped with the operation by 
the claim 1 can be manufactured suitably. 

[0040] As opposed to the polar zone which according to invention of a claim 14 formed the supporter made from 
a ceramic in this base section, one, or another object at the base section made from a ceramic by which the 
electric conduction pattern was formed in the front face, and was formed in the supporter made from this 
ceramic In the manufacture method of a piezo oscillator equipped with the process which fixes a piezo-electric 
oscillating piece with the electric conduction adhesives of a silicon system the aforementioned silicon system 
electric conduction adhesives from predrying to a predetermined curing temperature In the state of the 
temperature up solidified in the uniform state, the distribution of the conductive particle contained in 
adhesives is equipped with the hardening process which carries out temperature up heating. 
[0041] According to the composition of a claim 14, the piezo oscillator equipped with the operation by the claim 
6 can be manufactured suitably. 
[0042] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained, 
referring to a drawing. 

[0043] Drawing 1 or drawing 12 shows the manufacture process of the piezo oscillator concerning the operation 
gestalt of this invention, by explaining the process one by one, is united and explains the composition. 
[0044] For drawing 1 , the plan of th^ first process and drawing 2 are [ a bottom plan view and drawing 4 of the 
A-A cross section and drawing 3 ] the right lateral views of drawing 1 . 

[0045] In these drawings, on the base section 11 which is a plate made from a ceramic, the supporter material 
12, 13, and 14 made from a ceramic carried out the laminating, and fixed one by one, and the metal seal ring 15 
has fixed by silver soldering in the periphery section of the supporter material 14 further. The whole lower unit 
of a piezo electric radiator is called base 40 here, and suppose this base 40 that the whole thing which carried 
out the laminating of the supporter material 12, 13, and 14, and fixed on the above-mentioned base section 11 is 
put. And although this base 40 fixed the supporter material of above another objects in the base section 11, it 
may form the whole with the ceramic material of the base section 11 and one etc., without using others and 
supporter material. 

[0046] The electric conduction pattern 16 with which the integrated circuit later mentioned near [ the ] a center 
is laid and fixed is formed in the upper surface of the base section 11 as shown in drawing 1 . Th^lectric 



conduction pattern of this operation gestalt makes electric resistance small, and is formed with the gold (Au) 
which cannot do an oxide film easily. Specifically, the tungsten was printed upwards, electrolysis plating of the 
nickel (nickel) is carried out, further, in 0.5 or thickness of 1.27 micrometers, electrolysis plating is carried out 
and gold is constituted. Here, nickel plating is performed for increasing a golden bond strength. Moreover, 
although corrosion resistance falls a little rather than gold, you may form an electric conduction pattern with 
silver (Ag) for the same reason as gold. 

l0047i The electric conduction pattern 21 is formed in the background of the base section 11, and it connects 
with the exterior at it as shown in drawing 3 . 

[0048] As shown in drnwintr 2 . the supporter material 12 which fixes on the base section 11 is made into a 
configuration which forms the space Si of a size in which the integrated circuit mentioned later inside can be 
held. The electric conduction patterns 17 and 18 with which wirebonding of the end-connection child of the 
above-mentioned integrated circuit should be carried out are formed in the upper surface of this supporter 
material 12. Moreover, the supporter material 13 is made into the configuration which forms space S2 in the 
interior. In drawing of this supporter material 13. as shown in drawing 1 . the polar zone 19 and 20 formed by 
the electric conduction |)attern by gold [)late etc. is formed in the right-hand side ui)per surface. Furthermore, 
the supporter material 14 is made into a configuration which forms space S3 inside, and the above-mentioned 
seal ring 15 has fixed in the periphery section of the upper surface of this supporter material 14. 
[00491 Next, as shown in drawintr 5 and drawing B , an integrated circuit 23 is fixed by die bonding etc. with 
adhesives 26 on the electric conduction pattern 16 of the base section 11. The integrated circuit 23 is held in 
space Si as shown in drawing: 6 . 

[0050] Subsequently, wirebonding of each electric conduction patterns 17 and 18 which correspond with the 
end-connection child 25 of an integrated circuit 23 is carried out to drawing 7 and drawing 8 by the gold streak 
24, and it connects with them electrically as shown. The connected gold streak 24 is held in space S2 as 
illustrated. 

[0051] Next, as shown in drawing 9 and drawing 10 , a piezo-electric oscillating piece is fixed to the supporter 
material 13. In this case,. the piezo-electric oscillating piece consists of crystal oscillating pieces 27 using crystal. 
An electrode 28 and an electrode 29 as shown in drawing 9 are beforehand formed in this crystal oscillating 
piece 27 of vacuum evaporationo etc. In drawing 9 , in the edge of the cross direction of the crystal oscillating 
piece 27, it turns and each electrodes 28 and 29 are formed so that a background may be followed. That is, in 
drawing 10 , it is continuously formed so that it may expose to the right end subordinate side of the crystal 
oscillating piece 27. 

[0052] And as shown in drawing 9 and drawing 10 , as the silicon system electric conduction binders 31 and 32 
are applied on each polar zone 19 and 20 of the supporter material 13 and the crystal oscillating piece 27 is laid 
on it, the silicon system electric conduction binders 31 and 32 are stiffened, and it fixes. Therefore, all the 
adhesion sides of the supporter material 13 and the crystal oscillating piece 27 are polar zone in this case. 
[0053] Moreover, it can avoid applying the silicon system electric conduction binders 31 and 32 to the upper 
surface of the crystal oscillating piece 27 which is the field of an opposite side in the supporter material 13 
preferably. By considering as such structure, thickness of a product can be made thin. And since the amount of 
the adhesives to be used can be lessened, it can prevent changing the property of a piezoelectric transducer by 
the gas which occurs from adhesives. 

[0054] Here, FA-730 of FUJIKURAKASEI CO., LTD. were used for the silicon system electric conduction 
binders 31 and 32. These adhesives consist of silver dust of an unfixed configuration, and silicon resin and an 
aromatic system hydrocarbon system solvent as a conductive particle, and the composition is a weight ratio and 
is 17.7% of silicon resin, 71.0% of silver dust, and 11.3% of solvents. 

[0055] Moreover, a silicon system electric conduction binder can use suitably 3303 made from other, for example 
incorporated company three bond [ above ], and the TSE3212 grade of Toshiba Silicone. 

[0056] Dryness and hardening of the silicon system electric conduction binders 31 and 32 were performed in the 
process shown in drawing 13 using the belt furnace. First, as predrying, the temperature up of the ambient 
temperature is carried out to 65-degree Centigrade, at 65-degree Centigrade or 75 degrees, heating is carried 
out for about 20 minutes (plus 5-minute minus 0 minute), and a solvent is volatilized enough. Next, a 
temperature up is carried out to 190 or less degrees 180 degrees or more at the temperature up speed for 
/7.5-degree Centigrade, and heating was carried out for about 60 minutes (plus 5-minute minus 0 minute), and 
it was made to have considered belt speed as a part for about 9mm/, and to harden. 
[0057] This hardening process is important especially in this operation gestalt. Silicon system electric 
conduction adhesives can do the conditions which a conductive particle hardens in the state of existing in 
homogeneity mostly, in silicon resin because it is contingent [ on a fixed heating up time ] to a curing 
temperature after above-mentioned predrying. While being able to obtain the suitable flow performance by this, 
when a mechanical strength equalized, it became clear that a sufficiently strong bond strength is obtained. 
[0058] Moreover, bond strength sufficient as an adhesion side, by adopting such a hardening process when the 
polar zone is used as mentioned above is obtained. That is, polar zone 19 and 20 is based on gold or silver as 
mentioned above, and plating processing is carried out. If adhesives like this operation gestalt are used only on 
condition that usual when such an electrode side is made into an adhesion side, as drawing 22 explained, the 
reaction time in an interface will become comparatively long. And if a hardening reaction takes-aJong time, a 



conductive particle will be led to the center of adhesives and density will become thin in an interface. However, 
since the process stiffened in the above short heating up times was established after predrying. a hardening 
reaction rate can be brought forward at the hardening process of this operation gestalt also as an adhesion side, 
and it can be made to harden the above electrode sides, after the conductive particle has existed uniformly in 
silicon resin. It is possible to obtain bond strength sufficient with a small amount of adhesives, without taking 
the structure where the means which misses fluids, such as a slot, to a su{)porter is formed like before, and the 
short circuit of polar zone 19 and 20 is avoided by this. And flow performance sufficient by using all adhesion 
sides as an electrode can be obtained, and it is possible to lower resistance enough from a good thing in respect 
of the electrode of gold or silver especially. And like before, the part and polar zone which do not form the means 
of the slot on the supporter etc. can secure sufficient area, and can obtain the flow function which was excellent 
also in this point. Moreover, since external force etc. has not established the structurally weak i)art which 
carries out stress concentration in a hoe ****** case in order not to form the means of a slot etc. in sui)porter 
material, a i)roduct strong against the part structure target is obt;ained. Moreover, a i)roduct with the small size 
of the part cross direction is obtained by not forming the means of a slot etc. in supporter material in this way. 
Here, as a result of this invention person's etc. trying the heating up time after this predrying variously when 
obt:aining sufficient low resistance and a sufficient bond strength, it was checked per minute as a heating up 
t,ime (programming ral,e) that four Centigrade or more is required in the range of dispersion on the quality of a 
silicon system electric conduction binder.. Moreover, especially as this heating up time, it was five Centigrade or 
more per minute, and in the effect, it could consider as the range of the tolerance which is satisfactory 
I)ractically, and the result most stabilized in 7.5 Centigrade i)er minute was obtained. In addition, although t;he 
earlier one is desirable, the temperature up speed of ten or less Centigrade is suitable [ from the present 
technical restrictions ] about the programming rate, per minute as an upper limit. 

[0059] Next, as it heats by 200-degree Centigrade for about 2 hours, the crystal oscillating piece 27 is aged and 
it is shown in drawing 11 and drawing 12 , it closes by stationing and carrying out the seam welding of the cap 
35 made from covar who performed nickel plating beforehand on a seal ring 15, and a piezo oscillator 10 is 
completed. 

[0060] Drawing 14 is the outline cross section showing the operation gestalt of the piezoelectric transducer of 
this invention, and since the part which attached the same sign as having used it in explanation of the 
above-mentioned piezo oscillator 10 is the almost same composition, the overlapping explanation is omitted and 
is hereafter explained focusing on difference. 

[0061] In drawing, as the piezoelectric transducer 50 has the piezo-electric oscillating piece 27 fixed to the 
supporter material 13 and 14 and this supporter material 14 made from the ceramic which fixed one by one on 
the base section 11 which becomes by the substrate made from a ceramic, and this base section 11 and covers 
this piezo-electric oscillating piece 27, through the seal ring 15, it stations a cap 35, closes and is formed on the 
supporter material 13. 

[0062] And the supporter 13 and the piezo-electric oscillating piece 27 are pasted up with the ceramic system 
electric conduction adhesives 31 and 32 according to the same process as the piezo oscillator 10 mentioned 
above. 

[0063] Thereby also in this piezoelectric transducer 50, the completely same effect as the piezo oscillator 10 
mentioned above can be acquired. 

[0064] In addition, the supporter material 13 and 14 may be constituted by the base section 11 and one by the 
same material, 

[0065] About the piezoelectric transducer 50 constituted according to each above-mentioned operation gestalt, 
in order to check the resistance, the result which measured CI value is shown in drawing 15 . 
[0066] Using the terminal electrode of the end face of the base section 11, drawing 15 impresses drive current, 
changes the power from O.OlmicroW to lOOmicroW measures CI value of 41 places, and shows deltaCI which 
becomes drawing 15 (a) at the CI maximum minus CI minimum value about a maximum CI value at drawing. 

15 (b). In the case of the piezoelectric transducer 50 manufactured by the above-mentioned method, the thing of 
low resistance was able to be obtained enough. 

[0067] Moreover, drawing 16 and drawing 17 performed the drop test for investigating the shock resistance 
about the piezoelectric transducer 50 constituted according to the above-mentioned operation gestalt. Drawing 

16 measured CI value before fall, and CI value after fall in each fall height of a horizontal axis, sample each was 
asked for the difference and CI value was measured with lOOmicroW drive current. Drawing 17 measures how 
much after the frequency of the product before fall falling, it changed in each fall height of a horizontal axis. 
[0068] Thus, in the piezoelectric transducer 50 by this operation gestalt, it has the shock resistance excellent 
not only in the mechanical strength but the performance side about shock resistance. 

[0069] In addition, the property about the above-mentioned piezoelectric transducer 50 cannot be 
overemphasized by the same thing in a piezo oscillator 10. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the outline plan showing the process of the beginning of the manufacturing-process of the 



piezo oscillator by the operation gestalt of this invention. 

[Drawing 2l It is the outline sectional side elevation of the process of drawing 1 . 

[Drawing 3] It is the outline bottom plan view of the process of drawing 1 , 

[Drawing 4l It is the outline right lateral view of the process of drawing 1 . 

[Drawing 5J It is the outline plan of the process following the process of ch:iLwirig_l. . 

[Drawing 6] It is the outline cross section of the process of drawing o . 

[IJrawing 7l It is the outline plan of the process following the process of drawing 5 . 

iDrawing 8l It is the outline cross section of the process of drawing 7 . 

[Drawing 9l It is the outline plan of the process following the process of drawing 7 . 

[Drawing 10] It is the outline side elevation of the i)rocess of drawing 9 . 

[Drawing III It is the outline plan of the process of the last of the manufacturing process of the piezo oscillator 
of this operation gestalt. and the whole piezo-oscillator composition is shown. 

[Drawing I2l It is the outline sectional side elevation of the i)rocess of drawing II , and the whole 
piezo-oscillator composition is shown. 

[Drawing 13l In the process of drawing 9 and drawing 10 , it is drawing explaining the hardening process of 
adhesives. 

IDrawing 14l It is the outline cross section showing the example of composition of the piezoelectric transducer 
in the operation gestalt of this invention. 

[Drawing I5l It is drawing showing CI value of the piezoelectric transducer in the operation gestalt of this 
invention. 

[Drawing I6l It is drawing showing the result of the drop test of the piezoelectric transducer in the operation 
gestalt of this invention. 

[Drawing I7l It is drawing showing the result of the drop test of the piezoelectric transducer in the operation 
gestalt of this invention. 

[Drawing 18] It is the outline perspective diagram showing an example of the composition of the conventional 
piezoelectric transducer, 

IDrawing 19l It is drawing showing the kind of adhesives, and the relation of a bond strength. 

[Drawing 20j It is the outline front view showing the example of composition of a piezoelectric transducer. 

[Drawing 21 1 It is the outline perspective diagram showing the example of composition of a piezoelectric 

transducer. 

[Drawing 22l It is drawing showing the relation between the kind of field for adhesion of adhesives, and 
hardening reaction time. 
[Description of Notations] 

10 Piezo Oscillator 

11 Base Section 

12 Supporter Material 

13 Supporter Material 

14 Supporter Material 

15 Seal Ring 

19 Polar Zone 

20 Polar Zone 

23 Integrated Circuit 

27 Crystal Oscillating Piece (Piezo-electric Oscillating Piece) 

31 Silicon System Electric Conduction Adhesives 

32 Silicon System Electric Conduction Adhesives 
35 Cap 

40 Base 

50 Piezoelectric Transducer 
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